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(54) PRINTING HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a printing head 
for ink jet recording enabling highly detailed printing at a 
high speed, low in power consumption and capable of 



provided thereto as a through-hole at the position L_ ; \ V 

12 

opposed to the heating element 5a is formed to each of 
the heating elements 5a. An ink container 2 filled with ink 
is arranged to the other surface of the insulating 
substrate 3 and the ink supply port 4a piercing the 

insulating substrate 3 to supply ink from the ink container 2 to the pressure container 14 is 
provided to the center part of the heating region by the heating element 5a. Typically, the 
heating element 5a is composed of a ring-shaped electric resistance heating element and the 
ink supply port 4a is opened to the center part of the ring. 



LEGAL STATUS 

[Date of request for examination] 



being produced in low cost. 
SOLUTION: A plurality of heating elements 5a are 
arranged on one surface of an insulating substrate 3. A 
pressure container 14 having the heating element 5a 
provided to the inner wall surface thereof and holding a 
definite amt. of ink and having an ink emitting nozzle 7 
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imnmmkz^L. mmm-suzx ->xmm&?> 
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l£Wl 4fc*i2CB««>7 , y y F. 
K*Wtfc*iT^*n*«3 fct»*>ry y^y F\ 
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[ ifl$>S 7 ] MEftittfl^ftMfcP. LfcPMfltt 

0 jg L«ffl«t * s I- Mmmm * & «& y 
yywx-h*). y y^otMiHWcidE-f y^ffttefUffl 
□-r suot i £ 7tii2tcieiKwy y^y f. 

[ffOTS] ffitE?»?)ff»\ ««LfcRC*« 
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i 1 2 1 ^-fft^ i ii^KK^r y y ^ . y h . 

[000 1] 
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izMth. 
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ffl^. yN- F 3 h-USt LT . TV vtmm. IX # 

•c^s. 7\)y*.b Lx&mnmmweyhwmmit 

TMIMKtWtfillt. ^ram^T'^HT'# I) t 

tot L-cassft-cus. vtitxv hryy^ti, 

mtxjy? zmxmzmma t . mimmz v y 
hh. x.*ii#-jm.3ifrk urtt. -fy^Srip*-^ 

^ UT . 1 y y y H fflV \T |SH$ t1®R<0 F 
■y httiEttfcff&iaJ^K-fifctf). -^y^^'x'y h 

r y ysmnrv v9*^t Ktt, l£^«*±tcSl!ttfox 
sasfrt'f y^conitb^tcowfST", ry y^^-y f 

(d. +M F • is a. — F ■ 9ATff)ij<7)bXy'J ■ 
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hfc*tJSLTfc>5. 9tM&5Zktz, 

7 tmm^ixx^h. 4y?m&g4it. 4y?%& 
2frhcom«M yinm-M^M yfzimtitz 

Mt&koMym&sxivi mm w*i.ikm 

JBnKSivo**. -f y?n±ajyX/P7fctti6rf SJ:3k: 

J: 9. ■<< yytm&$s6fi<7)4 y? l 
2mm. wml (m?&9) . zv&fixA yym&y 

[0005]^y;yi7 bXD y^T'tl, 4M y?tt 

x . KftK&PK * -5 x ^wm ■ wm/Mi 20 

;b«g>|)^yl>f->\y Kfc-f&fcfctfc:, F-y MMX&3 

AIM x^ttttSTL 7 i> , J; 0 ffiacjgft L«r»«itf<r £ 

[0006] IM-/Rfl<)tCl|3S$iXTOl» 300dpi 
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a ")<0 K 7 h») «7*'J y^y Ftt, WPaWDffiffi* 4 
.20// m?H y 7 ttttSy X/|y 7 & 8 0 ^ m £ y ^T"E?iJ 
LTfM$iX&. IWW)JWIMI^-yHTU. Wtf.tf6 0 30 
0dpi OY^-j VX'IZA 0jum£yf-T"-f yyQk&JX 
rt'&IiPJU 1 2 0 0dpi CO'Vy KT<12 0jum£-y 

<BW*ti6!W-ftfc*t:«. -f yvcouiiiicOfcibco&M 
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«fc . fcWfcBHfc Lfc ^ 'J 3 y£«£ffiji«tt 3tLX 

ifilnitttfiej: D . A yf&i&'g- 4 J S>%&f*5, 4 y? 

a (C, Hitf . «-?ijri(C3 0 0 d P i K«Sf * £v 
f- (HDf'y^-A, ddT1i80//m) t&SidfcM 
yvVk&JXiVl *2WfcK>EU ZCD&iWiSisX 
)l>m atttlljyX/^iJ7 b 2rP^Ph°vf-AC0#^OSE 
H ( d CI til 4 0 At m ) fcWs T\ 
*»fltW+akLT{i300dp iffl-CJfeO***^, 6 
0 0dpi «0liI$MSfcW/£1-|»7 ,| J y?A..y 

c t . -f y ? nttBofc«>o*«HafcitS!$it 4-t 

E^flSyhSrW;*. I. Z bifivmbKb . ttttt/X/H^a 
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yj v -y ? c t afreet as . 
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W 'J y * ^ y H 1 £ 5? LT f t . ttttSflc 3 fc H 

oT> sa»«w^f y^»^5 6£7)-3S*M y^ttttiy 
X/U7 1 LTJMWCBP L. «*M y 7tttMT4 fc L 
T^y^S§52tji3ffiLT^I». ^OXyi/*- v-a-h 
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cntm t ttmmmmzfthtciititfti: $> % < & § . i 
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ft k L r MBtfllftS Jifc i"J a yl* £ ffifflt 4 i k 
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y >- ^ 7 h -cut . 4 * 9 mmw%mz x ~> r i± . 
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^j^mmfmzj: <omMztix^&x 3c. * 1- 3 v 

✓97 -fSWSrfflu&ikfcJ: 0. i"J nySlSfcJtlR 
LrSffit, taSJfew^'JnxafiO^klsi^co^ft^ 
-/urv«$r/^-xyi?'-ri. i k* { ri= iifiH, . r 

L^t . yX;H»A<J9i. &.I k£<fc oTtt»3SftCtHt 
ittflBa&WtoTJjEltW) i*ffiiffl* { ii^-t4 i k £ 40 
#l£-f 4 k . iSfili&aSftfcSftiBftk LT<0*fl!ffl-f 4 

1 k tt a x Y h *xm\X°h 4 . 
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icot . c owttrnm 1 l x »mt 4 z t c=5r-> r , 

MV «S U3UN?att Lr -f > ? * 4 ^ k tfit 

L < tt 0 . «B6±«I*JWfifl!ki* . * - # IM 5 

k t=5r 0 . >-^^E^Og3iS/J** ? 
(STt4k ^dfcjibM**. 50 
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*M y ^^IftfL^BBPiaSJ: 0 fc** < 1 4 i k **. a 

t u\ mmmmm^A y9atmyxMz^xm 



9/24/2007, EAST Version: 2.1.0.14 



(5) 

7 

6. &U$fflff)&<?)5*>4 y^ttHjyX/USrfrtrfBtfoa 
igft&J@STi«t4ct#T'#4. 4 y^atiH/x^t 

WcWft^JKU C*5flW>«iBlc-f x^P±tByX;W 

[0021] 

U:1M F • S/a- 1- • ?-f y°C0TV Vf^v KfcfcO 10 

? ffc&iU *tl*lt 4 ffiitfWii'f > 7 RhSJ ^ X/l* 

MS L fcEIB t =5: -> X ^4 . E^SISti H -v I- * fcfcfc 
-f yfntitiJXfrZkMmZtlX^h. 
[ 0 0 2 2 ] B9(i. L^WlOJBaitfi 
t+4 . «■ K y h r fc fiO-f X? tt&TU a coffljafttftnff 20 

4 fHBBTcft 4 . *e&ai* 3 c jtam-ca* w >- ? «*a 

t'L4 a^S(tA>ix-C*>0. *e«:3S*3W-*<Offittt, 
-f X? tft&T L4 a. ft W 0 DEO «fc 5 C. 1 HDJnWOi Lft 
PJIB ( 'J >-X) 5 a#1BSUC^4. 'J 

t LTWX^^ft«$/vt"l&»(*5 aontncu. 1 

tto^ssisi 3mti*'ti®®.Lxm. 

X'fo 4 fH»«t 5 a C*|rc j> *> J: 3 C$r o TV * & . 
[0023] W)kV>mX'hW<-tz£ 0 fc. J; 9Stt* 

Mimftl&ttflBt'Cft o T t, yMft<9/J«# *jmX'h 30 

El 9 fcifirf #H»* 5 a«i o CSMIl: 1 4 i t K 
J; oT , ^ftWMJriJfiSlft'hS < L**o«»*«>B*ft 

5 a«^C, ttchh-i yfimilA aftBSOIItfJ: 
5 CjUKHe 5.a ftsatt l» Z t X\ VMth <fc 3 tc ; % 
ffftHcS a^M y^^oa<7)f5ji^ftS*'>4i«S:^*T- 
$4. Wi«J:')l:Lt/'Jy^7 KftflUS-Tiifc 

lz i m%&.x*>l'*-$:%<kX'$ 4^«cft»4 Zktf 
f* 4 . 

ttfclR <5>fL4 1 cOX'lt* < . mWttcott 

i Jfl^ & £ t tfX'Z 4 . v v«ifrfc J: » 1&m 5 a coiD 
SMMa+todtarfcM y^ttttjyX^EffiSixi J: o 
Kt4. 
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■y httizm^t&mmwtmx'hix . mm& 

3 KSlESrTIircwBrliiESrc* 4 . 3 «fc D 0^ 

4 S ^ y^«58Sti|S|— fe^'f >^ ftn±di1-4SSc<7)'f y 

^ tttts j X)vi\,zn Lx&mzmi htix ^ 4 . 

^Sl* 5 a . f»T 4 J: 3 tc, Will 1 

±1;cr>mtt. & K v h rt OE^^gS 1 4 T* 0 , E 
^JSSS 1 4 O^ffi^ 3 *>J6I*3£* 3 fcttfl 1 4 ffitc . A 

y?miL43ikmix4 y9W&;X)viimvh 

IXX^h. 

[0026] 01 0(a)fcjjrfJ:3fc:. 4y?mii4 

^. %$m 5atCjimtTI6l»§-tt4i:l5lB$ 

lc, ^?«M4a^y;AML> 4y?Vk¥i 

ii4&p\i,mmzmmzixz>. mmnAnx 
mm5 acr>&mzh&4 y? 1 2L^Lx%mt 

z<n%M9<r>vmh (la^Ep) tckO. E^S 
1 4 WcifcSvftso-f yfltJ yfifcst LX-4y?^i 
&;X)V7fr A>5§tb L - WEftttfrCftl - j T ?RSJ1- 4 . 
56S**5 a±t'OW y?<7)3m\&. a^i^O 
-f y^A i '»cS^$ix4it'itt^t. mi*tcJ;49!iffi 

(*5ac7)MftfclB]^C ^y^«fM4aft^LT-fy 
4dtt*'9. ^fEzS*^h§^m?S9ft^L-CO^ 

mmhcr>x\ m&5 a.mm<r)m®}%m*> 

SfBSWi. E*S»rt^y^o»ftMft. %?a§* 

f p^cD-f y 7 ft t M LT Wo i f: Cib^tf > 
£f&frC04, 

[002 7] fcd^T'. -{^yi'yWy^? 

^ < » 'mm&x'ym.-th tmrnimmzit^xm® 
izm.iz<^zttmioiix^$> mm. xM&ma 
mmwmm. m®-*-*. no. 3, 199 

5*) . HI 0(a).(b)tw-rE^JS«l 4fc*$Wt. 

v*m^4&b4y9W&jX)vi<mmm.v 

ct 0 -f y ? f«^fL4 a r A l* 4 mmffl fc &4 d t T. >f X? 

tttbyx;u7rt<?)?Kffl^«s^-f >^ «t 0 t^^^ftttfi 

io^fflftL. ^ittcj:^. 4 y7cr>tom%mziiZ> 

m&EJM 4 y 7 ttjti y x^ 7 Hie t, -5 ar 4> mf iotth 
ztbtcix. a yrimsi-hixmuzftmh. 

[0028] £>40i±. E^Sl4c7)BfW*ft^ 
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m,mis.mmL. *k&-m<r)%&\m^-®M%tih. $h i o o 3 3 ] bzhx\ $m&5 zizmmt&zbizx 

c, ei i oMAviz&^x&mmz&btx&xoiz. otMLits±. s.-h^i A-n^\t^mmmi5^\ 

■i v9^;X>V10MUmi-k4 y?l£$£7L4 aOH izfchhifi. %m&fa3im^bim&fo?>tft.-Yi/ 

ummzvc^x -x $ < Lximw^mmmixh zb v?t ixmm u * y?^<mBim&tfi&Tt& . 

(ci o . a y?mjL4 mcr>i±mmz~-mmm zzx\ %m*5 a^mrm&^mm^sm $ 

mv9v^sxmm&k< l P?h. zmzxki, mm io 4sssrBfiR-f*eKt«jaK:»<-fi.;i:* j #i'9n 
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2#*^JtTiIAU C*iKJ:-5TE^S»14rtC-< [0 0 34] Z(?)7V yf\~, KT'li. Jbi^L^J: d 

y^*WOt'3'iE^-ri>. 4V?&iftft>60H;' K, ^y^n±ttiyX^7ri:tE^5ll4^giLT 

[00301 t ; <*>T\ «*^ffi^w^af*:0^(c 20 it tc&S . £<0lHffi{4. JBR*t J:-3TJ^L.fc3»ft 

X. iMillciffiJfcSM-6. IMjt^WftHctfflv^fc -C«jfi-rii:*«#*L,v\ ifc, E7]£g§l 4(i. #5 

Jfrfrtctt. XlK^g^^mMnR^/hdv^tc. -SO x^HffimM^R&^h U 77*77 j&mm^X- 

7 < ymmtfrKitiztfrb, <t,m?^mitiz amLfco . WPife^^^-^Fjpxtj; ojfm 

« . Uctf-oX, mm&BMi. Mk ■ ft® X'Z i. £ <^ t . EtjSIS l 4 fctiVYt-Y y?P±ttj./X 

[ oo 3 1 J cct-. -f y?on±tUfiiiiii-oK'y hs- at^at«tsff*s»rtwf y^wnrasiBiT** 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the recording device (printer) which records on recorded media, such as 
paper, in ink, especially, this invention heats ink with a heating element, generates air bubbles in ink, 
and relates to recorded media from a nozzle by expansion of air bubbles at the structure of the 
regurgitation [ ink ] and the head of the ink jet printer which records by making it fly, i.e., an ink 
discharge part. 
[0002] 

[Description of the Prior Art] In recent years, a printer is spreading as the hard printing terminal 
equipment used for a computer, facsimile apparatus, a word processor, etc., and a hard copy unit. 
Although the thing of various kinds of record principles is put in practical use as a printer, the ink jet 
printer attracts attention especially as what can realize high definition printing with a low actuation 
sound and a low power at high speed. An ink jet printer makes ink fly intermittently according to a 
record signal, imprints ink in the shape of a dot (dot) to recorded media, and constitutes printing record 
from a nozzle which builds in the energy generation component which generally generates the energy 
for carrying out the regurgitation of the ink. As an energy generation component, the electric resistance 
heating element for making ink heat and foam is used preferably. And in order to enable it to record two 
or more dots simultaneously using one printer head, the printer head for ink jet printers is considered as 
the configuration which arranges two or more energy generation components on an insulating base. And 
a printer head is classified into a side chute type thing and an edge chute type thing according to the 
relation between an insulating base and the discharge direction of ink. The case where an electric 
resistance heating element is used as an energy generation component is hereafter mentioned as an 
example, and a printer head conventional side chute type and an edge chute type printer head are 
explained. $ 

[0003] Drawin g 7 is drawing showing the cross-section structure of the printer head of an ink jet printer 
conventional side chute type. 

[0004] The insulating base 3 by which many heating elements 5 which are field-like electric resistance 
objects have been arranged in one field is formed in the printer head 1. In the field of another side of an 
insulating base 3, the ink container 2 with which it fills up with ink is arranged. Each heating element 5 
supports the dot, respectively, and the ink supply pipe 4, the ink heating container 6, and the ink 
regurgitation nozzle 7 are formed every heating element 5. The ink supply pipe 4 has penetrated the 
insulating base 3, in order to supply ink to each ink heating container 6 of the ink container 2. In the ink 
heating container 6, the heating element 5 has arranged on the base, and the ink regurgitation nozzle 7 
arranges so that this heating element 5 may be countered. In order to realize high resolution and high 
definition printing, these are formed minutely. By arranging recorded media, energizing to a heating 
element 5 and making it generate heat according to a record signal so that the ink regurgitation nozzle 7 
may be countered, the ink 12 in the ink heating container 6 foams and expands (air bubbles 9), about 
seven ink regurgitation nozzle ink does the regurgitation and flight of in the direction of recorded media 
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by the pressure, discharge and the minute ink droplet 8 collide with a recorded-media front face, and ink 
is imprinted. 

[0005] In an ink jet printer, each ink regurgitation nozzle 7 corresponds to one color, respectively. 
Therefore, in order to realize color printing of a high definition and high gradation with the demand 
increasing in recent years, while gathering and using the head for every color as the so-called multi- 
head, it is necessary to make dot size still finer, and the ink supply pipe 4, a heating element 5, and the 
ink discharge opening 7 must also be formed more minutely. 

[0006] The printer head of 300dpi (the number of dots of per 1 inch [ dpi= dots per inch and ] 
(25.4mm)) generally realized now arranges the ink regurgitation nozzle 7 whose diameter of opening is 
20 micrometers in 80-micrometer pitch, and is constituted, in a future highly minute head, an ink 
regurgitation nozzle is arranged in 40-micrometer pitch, and an ink regurgitation nozzle is arranged [ the 
head of 600dpi ] in 20-micrometer pitch by the head of 1200dpi, for example — if it kicks, it will not 
become. In order to realize highly minute printing, the magnitude permitted as an area of the heating 
element 5 which are each device for the regurgitation of ink, especially a field-like electric resistance 
object becomes still smaller. Therefore, generally the ink supply pipe 4, a heating element 5, and the ink 
regurgitation nozzle 7 are minutely formed with a phot lithography techniques or a laser-beam- 
machining technique on this insulating base 3, using the silicon substrate which oxidized the front face 
as an insulating base 3. furthermore, the pitch (the opening pitch A — ) which is equivalent to 300dpi for 
every train as shown in drawin g 7 Because arrange the ink regurgitation nozzle 7 in two trains so that it 
may be set to 80 micrometers here, and only the distance (here 40 micrometers) of the one half of the 
opening pitch A shifts and arranges such regurgitation nozzle train 7a and regurgitation nozzle train 7b 
Though it is an object for 300dpi as a dimension of each device, the printer head corresponding to the 
recording density of 600dpi can be obtained, and it becomes possible to suppress the cutback of the 
dimension permitted by each device for the ink regurgitation. If the number of regurgitation nozzle 
trains is increased, the printer head of high resolution can be obtained more. Moreover, it becomes 
possible to form various kinds of functional devices for driving a heating element 5 according to a 
record signal in an insulating base 3 at a monolithic by using the silicon substrate which has the scaling 
film as an insulating base 3. 

[0007] Drawin g 8 shows the conventional edge chute type printer head 1 . The ink container 2 and each 
heating element 5 are arranged at the same insulating base 3 side. Therefore, the end of the passage-like 
ink heating container 6 carries out opening outside as an ink regurgitation nozzle 7, and the other end is 
open for free passage in the ink container 2 as an ink supply pipe 4. The longitudinal direction of a list 
and the ink heating container 6 has a heating element 5 vertical to about 1 train with this edge chute type 
of printer head 1 in an parallel direction on the surface of recorded media on the surface of recorded 
media. By sticking and carrying out a laminating also with an edge chute type printer head, it can 
become possible to establish two or more regurgitation nozzle trains, the cutback of the dimension of 
each device can be suppressed, and high resolution-ization can be realized. 
[0008] By the way, the demand of carrying and using a printer is increasing and the demand which 
reduces power consumption in the printer which uses a heating element, and extends the time amount 
which can be worked has arisen from this demand not to mention the miniaturization of a printer, and 
highly-minute-izing. In order to fill the demand which reduces power consumption, reduction of heating 
element actuation power, i.e., the miniaturization of a heating element, and high electric resistance- 
ization are called for. 

[0009] Although the tantalum nitride (Ta2N) thin film which is excellent in respect of high resistance, 
thermal resistance, a mechanical strength, etc. is used as an ingredient for the heating elements of ah ink 
jet printer, compared with Ta2N, high resistance thin films, such as a TiAIN thin film with still larger 
specific resistance and a MoSi thin film, are also examined as a candidate of a heating element 
ingredient from the demand of a miniaturization of a heating element which was mentioned above. 
[00 1 0] Although a heating element 5 is arranged in the location [ directly under ] of the ink regurgitation 
nozzle 7 as it was shown in drawin g 7 , when it was a side chute type printer head, and it will be 
arranged in the middle of the passage-like ink heating container 6 as shown in drawin g 8 if it is an edge 
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chute type printer head Even if it is which case, the expansion pressure force of the air bubbles 9 by 
heating is ****ed to the internal pressure of the ink container 2, and is concentrated in the direction of 
the ink regurgitation nozzle 7. It is also performed that arrange a bank 10 in the middle of the ink supply 
pipe 4, and the device which raises the pressure drag by the side of the ink container 2 gives. 
[001 1] The front face of a heating element 5 is covered with the hard insulator layer 1 1 in many cases 
for the purpose of prevention of the exfoliation from the insulating base 3 of the heating element thin 
film by the mechanical shock by reservation of the electric insulation with ink, and the pulsation at the 
time of cellular expansion, and destruction etc. There are some which mixed the color and the pigment 
type particle as an ingredient of ink 12, and a device which prevents printing of the ink by generation of 
heat is also made. 
[0012] 

[Problem(s) to be Solved by the Invention] In order that the printer head for ink jet printers may realize 
high resolution and high definition printing, minor-diameter-izing of the opening diameter of an ink 
regurgitation nozzle, cutback-izing of discharge opening spacing, the miniaturization of a heating 
element, high resistance-ization, etc. are tried. However, if the electric resistance heating element which 
has arranged the electrode on both sides of the resistance film is assumed, the miniaturization of a 
heating element will mean compaction of the die length of a resistance part, and the electric resistance of 
a heating element will fall. Although what the resistance film is made thinner for (the cross section is 
made small) can raise electric resistance, if the impact of carrying out temperature up to about 500 
degrees C or foaming contraction is assumed, when the resistance film is made thin, the mechanical 
endurance of a heating element will become a problem. Moreover, the size of the ink droplet made to fly 
becomes small inevitably by the miniaturization of an ink discharge opening. When it assumes making a 
smaller ink droplet project and fly and recording on the field of the same area as usual, the time interval 
which makes an ink droplet fly is shortened, namely, it must stop having to perform heating and cooling 
of ******** for a short time. From now on, a heating element will be required to excel also in the heat 
dissipation function as naturally heating effectiveness being good. With an ingredient with the sufficient 
ink to heat conduction itself, using the silicon base with which the front face oxidized as an insulating 
base becomes the factor which bars the temperature rise in the short time of a heating element, although 
it is convenient from things to heat dissipation. In the printer head of the gestalt which arranges the 
heating element of ink passage like a thing conventional edge chute type especially, since dissipation of 
the heat which minded ink depending on the volume of an ink passage part becomes remarkable, the 
problem that the power which must be impressed to a heating element increases at the time of generation 
of heat, or the heating response characteristic of a heating element falls arises. 
[0013] The thing using resin, glass, various ceramics, etc. as an insulating base which there are some 
which formed the anodic oxide film in the front face as an insulating base besides the silicon substrate 
by which the thermal oxidation film was formed in the front face using the aluminum which is a high 
temperature conduction ingredient, and consists of a low heat-conduction ingredient can be considered. 
Among these, since a glass base can carry out patterning of the wiring with a design rule equivalent to 
the case of the conventional silicon substrate cheaply by using a phot lithography techniques as 
compared with a silicon substrate as the example of an activity to a display panel in recent years proves, 
it is an ingredient promising when supplying a printer head cheaply. And if it takes into consideration 
that the occupancy area of ipput wiring of those other than the functional device in an insulating base 
increases when the number of nozzles increases, it is disadvantageous to use an expensive base only as a 
support base, in view of cost. 

[0014] On the other hand, when the base of the part directly under a heating element is thick, this part 
will act as an accumulation layer, it becomes difficult to make ink fly continuously in a short cycle 
period, and the device on structure is needed. Moreover, when [ like polyimidoamide ] a flexible heat- 
resistant-resin film is mechanically used as an insulating base, an insulating base will buffer the pressure 
of foaming and there is a fault that the transmission efficiency of the pressure to ink falls. 
[001 5] High definition printing is possible for the object of this invention at high speed, and it is a low 
power and is to offer the printer head which can be manufactured by low cost. 
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[0016] 

[Means for Solving the Problem] The printer head of this invention has an insulating base and two or 
more heating elements arranged on said insulating base. In the printer head which records by heating the 
ink of a liquid phase condition with said heating element, and making ink fly from an ink regurgitation 
nozzle with evaporation and the expanding pressure of said ink The pressurized container which it is 
prepared for said every heating element, and has the heating element concerned in an internal surface, 
and said ink regurgitation nozzle is formed as a breakthrough, and carries out constant-rate maintenance 
of said ink, It has the ink feed holes supplied to the pressurized container which carries out opening and 
corresponds said ink so that it may be open for free passage in the ink container which was prepared in a 
part for the core of the exoergic field by the heating element concerned for said every heating element, 
and was filled up with ink and said insulating base may be penetrated. 

[001 7] In this invention, said two or more pressurized containers are constituted as a thing of one, and 
an adjoining pressurized container can share the septum which isolates the thermal expansion pressure 
of the ink by heating of a heating element mutually. 

[001 8 1 Moreover, it is desirable for the thing which made the linear electric resistance heating element 
which generates heat by energization as a heating element in this invention crooked by the 
predetermined pattern to be used preferably, to connect the electrode for supplying the power for 
resistance heating from an external power supply source in this case and wiring to the both ends of a 
heating element, and to cover the front face of a heating element with an electric insulation layer. 
Furthermore, it is desirable to prepare the heat-conduction film on an electric insulation layer so that 
opening of the ink feed holes may be carried out and the whole region of the heating field of a heating 
element may be covered because of improvement in an ink regurgitation property. The shape of a single 
ring which has the lack section, the shape of an outline ring which have concentric circular clinch two or 
more pile structure, the shape of an outline ring which have meandering structure, the shape of an 
outline rectangle that has clinch two or more pile structure of this continuous cardiac rectangle, the 
shape of an outline rectangle which has meandering structure, etc. can be mentioned, and ink feed holes 
are made to carry out opening to the core of a ring or a rectangle as a pattern of crookedness of a heating 
element in these cases, for example. 

[0019] In this invention, although it can arrange also to how as long as it is open for free passage to ink 
feed holes, for example, an ink container is formed in the field in which the heating element of an 
insulating base is not prepared, and, as for an ink container, an insulating base can constitute some walls 
[ at least ] of an ink container. Moreover, in order to raise the heating effectiveness of the ink by the 
heating element, a crevice may be formed so that the thickness of an insulating base may become thin at 
the rear-face side of the field in which a heating element and ink feed holes are formed in an insulating 
base compared with other fields. 

[0020] Typically in each pressurized container, ink feed holes and an ink regurgitation nozzle counter. 
As for the opening diameter of an ink regurgitation nozzle, it is desirable to carry out whether it is 
almost the same as that of the opening diameter of ink feed holes rather than the opening diameter of ink 
feed holes. The wall which has taper structure which narrows toward an ink regurgitation nozzle from 
the insulating base side may be made to be prepared in the pressurized container. Moreover, the wall of 
the part which contains an ink regurgitation nozzle among the walls of a pressurized container can be 
formed with a metal from a viewpoint of cooling of ink. In order to keep constant the distance of an ink 
regurgitation nozzle and recorded media, a slot is formed in the external wall surface of a pressurized 
container, and an ink regurgitation nozzle may be made to carry out opening to the base of this slot. 
[0021] 

[Embodiment of the Invention] In the printer head of the side chute type mentioned above, for every 
heating element of each dot, the printer head of this invention is the location of the heating element 
which serves as a central field mostly, and prepares the ink feed holes which open an ink container and a 
pressurized container (ink heating container) for free passage in an insulating base. And in each 
pressurized container, an ink regurgitation nozzle is typically prepared in ink feed holes and the location 
which counters, respectively, and it has become the arrangement which adjoined the pressurized 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 9/24/2007 



JP,09-048121,A [DETAILED DESCRIPTION] 



Page 5 of 10 



container and the ink container by using an insulating base as a septum. The pressurized container is 
separated for every dot, i.e., an ink regurgitation nozzle. 

[0022] Drawin g 9 is a perspective view explaining the circumference of ink feed-holes 4a for every dot 
in the gestalt of desirable operation of this invention. Ink feed-holes 4a which is a breakthrough is 
prepared in the insulating base 3, and in one field of an insulating base 3, heating element 5a of the 
shape of an annulus ring (ring) which lacked one place arranges so that ink feed-holes 4a may be 
surrounded. On both sides of the lack part as a ring, one pair of metal wiring 13 has connected with the 
ends of heating element 5a, respectively, and it can energize now to heating element 5a which is an 
electric resistance object. 

[0023] As the Prior art also described, even if it is the electric resistance heating element structure of the 
shape of a conventional field by using a heating element ingredient with more high resistivity, the 
miniaturization of a heating element is possible, and it becomes more printable with a high definition. 
However, since the cross section of a heating element can be made small and extension of a heating 
element can be lengthened by considering as a linear configuration like heating element 5a shown in 
drawing 9 , the heating element of small and high resistance can be obtained. Furthermore, by arranging 
heating element 5a so that ink feed-holes 4a may be surrounded in the center of heating element 5a, i.e., 
ink feed-holes 4a, the transmission efficiency of the heat from heating element 5a to ink can be raised so 
that it may mention later. Even if it is the case where the conventional heating element ingredient is used 
by constituting a printer head as mentioned above, the heating element which is smaller than before and 
can generate heat energy required for the ink regurgitation with low power in a short time can be 
obtained. 

[0024] The configuration of linear heating element 5a is not restricted in the shape of [ single } a ring, 
and the shape of a concentric circular clinch ring, the clinch rectangle of the same core or a meandering 
configuration, etc. can be used for it. Anyway, an ink regurgitation nozzle is arranged in the central 
upper part of the heating field of heating element 5a. 

[0025] Drawing 10 (a) and (b) are drawings explaining the part equivalent to 1 dot of a printer head, and 
are a sectional view in a flat surface vertical to an insulating base 3. A graphic display lower part side is 
equivalent to the ink container with which it fills up with ink 12 from an insulating base 3. The ink 
container is prepared in common to two or more ink regurgitation nozzles 7 which carry out the 
regurgitation of the ink of the same color. Moreover, the front face of heating element 5a is covered with 
the hard insulator layer 1 1 so that it may mention later. On the other hand, from the insulating base 3, 
the part of the graphic display upper part is the pressurized container 14 for every dot, a right pair is 
carried out to ink feed-holes 4a, and the ink regurgitation nozzle 7 is formed in the field which counters 
an insulating base 3 among the wall surfaces of a pressurized container 14. 

[0026] As shown in drawin g 10 (a), the diameter of opening of ink feed-holes 4a is very small like the 
conventional printer head. For this reason, the ink in ink feed-holes 4a evaporates, and the inside of ink 
feed-holes 4a is permuted by the gas at the same time it energizes to heating element 5a and makes it 
generate heat. Moreover, it foams also in the ink 12 which is near the heating element 5a within a 
pressurized container 14, and becomes air bubbles 9, and non-evaporated ink flies [ by the expansion 
force (graphic display arrow head) of these air bubbles 9 / in a pressurized container 14 ] toward a 
projection and recorded media from the ink regurgitation nozzle 7 as an ink droplet 8. Although foaming 
of the ink on heating element 5a is continued until the ink of the whole region of heating element 5a is 
permuted by the gas, and expansion of a gas is mostly saturated with heat insulation with a gas, the 
regurgitation of an ink droplet 8 is ended in the meantime. With this printer head, since the path which 
heat reveals to generation of heat and coincidence of heating element 5a through ink feed-holes 4a at an 
ink container side will be intercepted with air bubbles 9 and heat is revealed through the air bubbles 9 
with small thermal conductivity, the adiabatic efficiency at the time of generation of heat of heating 
element 5a is heightened. That is, if the heating element of the conventional printer head compares with 
having heated the ink in an ink supply pipe that what is necessary is to heat the heating element in the 
printer head of this invention, and just to make it foam only in the ink in a pressurized container, it 
excels in thermal efficiency. 
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[0027] by the way - if the coefficient of kinematic viscosity of the vapor phase by heating foaming is 
alike and large in the passage of minute size which is looked at by the head of an ink jet printer 
compared with the liquid phase and a mass flow rate compares — a vapor phase the liquid phase — a 
ratio it is known that it will be hard to flow to BE ****** (for example, the Mechanical Engineering 
Laboratory, Agency of Industrial Science and Technology issuance, ****** news, No. 3, 1995). In the 
pressurized container 14 shown in drawing 10 (a) and (b), when the opening diameter and tube length of 
ink feed-holes 4a and the ink regurgitation nozzle 7 are outline identitas Because the inside of ink feed- 
holes 4a serves as a vapor phase with heating by heating element 5a A bigger viscous drag than the ink 
of the liquid phase condition in the ink regurgitation nozzle 7 arises in the ink feed-holes 4a side, and an 
operation like the check valve to a fluid is carried out. By this The expansion pressure force by heating 
foaming of ink will be chiefly turned to the ink regurgitation nozzle 7 side, and when carrying out the 
regurgitation of the ink, it acts advantageously. 

[0028] Or when extruding by the same pressure, and opening narrows gradually, an ink regurgitation 
rate increases and the directivity of a discharge direction is improved, at the same time it reduces the 
flow resistance by the side of the ink discharge opening nozzle 7 by making the cross-section 
configuration of a pressurized container 14 into the taper configuration of a cone mold which narrows in 
the ink regurgitation nozzle 7 side from the heating element 5a side, furthermore, in drawing 10 (a) and 
(b), it sees typically - as - the opening diameter of the ink regurgitation nozzle 7 - the opening 
diameter of ink feed-holes 4a - a ratio - BE ** - large - carrying out - unsymmetrical passage 
configuration ****** - on the other hand, a tropism property (diode characteristics) is added to the 
pressure loss by the side of ink feed-holes 4a by things, and the pressure by expansion of air bubbles 
concentrates on. the ink regurgitation nozzle 7 side. Thereby, the conversion efficiency from the 
expansion pressure force to the kinetic energy of the ink droplet under flight is raised. 
[0029] On the other hand, as shown in drawin g 10 (b) at the time of cooling of heating element 5a, the 
gas in a pressurized container 14 contracts (graphic display arrow head), simultaneously, the ink 12 of a 
liquid phase condition flows by the large flow rate in ink feed-holes 4a from an ink container according 
to the viscous difference of the liquid phase and a gaseous phase, and ink is filled up for a short time in a 
pressurized container 14 by this. Moreover, the cooling rate of heating element 5a is brought forward by 
the inflow of the ink from an ink container. 

[0030] By the way, since the heating element itself acts as a heat-regenerative element at the time of 
cooling in the case of the heating element of the shape of a conventional field, cooling takes time 
amount. On the other hand, since it can be regarded as a kind of fin structure to the top where the 
accumulation volume of the heating element itself is small when a linear heating element is used, a 
cooldown delay can be shortened. Therefore, a linear heating element is excellent in the responsibility of 
heating and cooling, and demonstrates power to the ink regurgitation in the short period accompanying 
highly minute printing. 

[003 1] Here, the discharge quantity of ink is the amount and outline tales doses of ink which are 
required for printing a single dot, supposing it is the minimum foaming gas and this capacity, according 
to the configuration of this invention, it can also make the minimal dose of the ink on a heating element 
this and outline tales doses, and low-power-ization of it by the miniaturization of a pressurized container 
or a heating element will be attained. Namely, the ink of a quantum, then a constant rate can be made to 
breathe out efficiently the amount of the ink on heating element 5a by heating foaming now. 
[0032] As mentioned above, the insulator layer 1 1 is formed in the front face of heating element 5a. The 
insulator layer 1 1 is arranged in order to prevent that the power which heating element 5a and ink 12 
should contact directly electrically, and should use for heating essentially is revealed in view of various 
ion and a conductive particle being intermingled in ink 12. Moreover, on this insulator layer 1 1, the 
heat-conduction film may be prepared so that opening of the ink feed holes may be carried out and the 
whole heating field by heating element 5a may be covered. While being able to make now heating from 
a linear heating element into the shape of a field by preparing the heat-conduction film at homogeneity, 
it becomes possible to buffer the pressure impact of heating element HE by foaming and contraction of 
ink by this heat-conduction film, and the mechanical endurance of a heating element can be raised. The 
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heat-conduction film is a metal membrane typically, and since ink 12 is contacted, heating element 5a 
has been separated electrically. When a linear heating element turns up and is formed, it is good to 
consider as the heat-conduction film of the shape of a field which fills the clearance between adjoining 
heating elements through an insulator layer, 

[0033] By the way, although the heat generated by energizing to heating element 5a is transmitted in 
pressurized-container 14 direction and the insulating base 3 direction, an insulating base 3 functions as 
an insulating base 3 being thick as a heat sink, and the heat transfer effectiveness to ink falls. Then, it is 
possible to make it thin the optimal to extent which bears the thickness of the insulating base 3 of the 
part [ directly under ] of heating element 5a at a mechanical strength, and insulates heat required for 
short-time ink heating. Thus, with constituting, since the rear face of an insulating base 3 is always in 
contact with the ink 12 in an ink container, it is avoidable that an insulating base 3 serves as a heat sink. 
It realizes because making an insulating base 3 thin by the part [ directly under ] of heating element 5a 
forms in the rear face of an insulating base 3 a slot thru/or a crevice which is connected with the ink feed 
holes 4. 

[0034] With this printer head, since the pressurized container 14 has dissociated every ink regurgitation 
nozzle 7 as mentioned above, a septum will exist between the adjoining pressurized containers 14. This 
septum has desirable configuration ****** with the viewpoint which transmits efficiently the heat 
generated with the heating element only to ink to a heat insulation ingredient. Moreover, a pressurized 
container 14 can process ingredients, such as glass and heat-resistant resin, using a phot lithography 
techniques, or can form them by cutting or mould processing. Furthermore, by using thermally 
conductive ingredients, such as a metal, as a charge of a wallplate of the field which contains the ink 
regurgitation nozzle 7 in a pressurized container 14, accumulation can be avoided, and cooling of the ink 
in the pressurized container by atmospheric air can be promoted now after the ink regurgitation, and it 
becomes possible to cool the heating element and ink in a pressurized container more for a short time. 
[0035] 

[Example] Next, an example explains this invention in more detail. 

[0036] «example 1» Drawin g 1 shows the cross-section structure of the ink jet printer head of the 
example 1 of this invention. With this printer head 1, the glass insulating base 3 is used and BSG 
(borosilicate glass; borosilicate glass) film 14a which has two or more circular breakthroughs is carrying 
out the laminating to the front face of an insulating base 3. It is the interior of each breakthrough of BSG 
film 14a, and ring-like heating element 5a is prepared in the front face of an insulating base 3, 
respectively. The front face of each heating element 5a is covered with the insulator layer 1 1 of the 
electric insulation which consists of silicon nitride (SiN) or BSG, and the metal heat-conduction film 15 
is further formed in the front face of an insulator layer 1 1 . Corresponding to a part for the core of ring- 
like heating element 5a, ink feed-holes 4a which is a breakthrough is formed in the insulating substrate 
3. And the metal membrane 16 which consisted of aluminum film etc. carries out a laminating to BSG 
film 14a, and the ink regurgitation nozzle 7 which is a breakthrough is formed in the location which 
carries out a right pair to ink feed-holes 4a at the metal membrane 16. Thus, it means that the 
pressurized container 14 which uses an insulating base 3 as a base, makes BSG film 14a a side face, and 
uses a metal membrane 16 as a top face was formed every ink regurgitation nozzle 7 by constituting. 
[0037] On the other hand, the ink container 2 common to each ink regurgitation nozzle 7 made from 
plastics has pasted the rear-face side of an insulating base 3. And it is the rear-face side of an insulating 
base 3, and the part [ directly under ] of heating element 5a at least has become crevice 3a, and thickness 
of the insulating base 3 in the part [ directly under ] of heating element 5a is made thin the optimal, 
maintaining a mechanical strength. 

[0038] Next, the manufacture approach of this printer head 1 is explained. 

[0039] First, sputtering membrane formation is carried out, patterning of the TaN thin film is carried out 
to the front face of the glass insulating base 3, and heating element 5a of the outer diameter of 40 
micrometers as shown in above-mentioned drawin g 9 , and the shape of a ring with a line breadth of 10 
micrometers which suffered a loss the part is formed. Furthermore, patterning of the aluminum thin film 
is formed and carried out, and the metal wiring 13 (refer to drawin g 9 ) is formed in the ends of heating 
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element 5a. 

[0040] Next, the heat-conduction film 15 is formed by forming an insulator layer 1 1, and forming and 
carrying out patterning of the metal film which, subsequently to the front face, has elevated-temperature 
thermal resistance, such as stainless steel film, by forming and carrying out patterning of the film, such 
as silicon nitride (SiN) or borosilicate glass (BSG), with a heat CVD method. Thus, the heating field of 
heating element 5a is covered with an insulator layer 1 1 and the heat-conduction film 15 at least. An 
insulator layer and the heat-conduction film are made not to be formed in main opening of ring-like 
heating element 5a, i.e., the part in which ink feed-holes 4a should be formed, in that case. 
[0041 ] Thus, as opposed to the insulating base 3 in which heating element 5a, an insulator layer 11, and 
the heat-conduction film 1 5 were formed, BSG film 14a is formed by the thickness of 10 micrometers. 
Etching clearance of the part which should carry out patterning of the BSG film 14a, and should serve as 
opening is carried out so that opening which are heating element 5a and a concentric circle, and arrives 
at even the front face of the heat-conduction film 15 and an insulating base 3 may be formed in BSG 
film 14a after it. furthermore - until it applies the resist film (not shown) to the whole surface and the 
front face of the applied resist film reaches BSG film 14a - CMP (chemical machinery-polish) - 
flattening processing is performed by law. It means that the resist was evenly filled up with opening 
which built in the heating element, i.e., the part which should serve as a content volume part of a 
pressurized container 14, by this. In addition, you may make it use an SiN film etc. instead of BSG film 
14a. 

[0042] On the front face of BSG film 14a filled up with the resist, opening forms the metal membranes 
16, such as aluminum, by the resist as mentioned above. On the other hand, crevice 3a is formed in this 
location so that the thickness of the insulating base 3 in the location [ directly under ] of heating element 
5a may be set to 50 micrometers by machining at the rear-face side of the glass insulating base 3. Let the 
minimum width of face of crevice 3a be the outer diameter of heating element 5a. 
[0043] Next, using laser beam processing, opening of the with a diameter of 10 micrometers ink feed- 
holes 4a is carried out to the location of the core of heating element 5a from the rear- face side of an 
insulating base 3, and opening of the ink discharge opening 7 with a diameter of 20 micrometers is 
similarly carried out to it from a metal membrane 16 side. Then, the resist which remains inside opening 
of BSG film 14a is dissolved and discharged, and a pressurized container 14 is formed. 
[0044] The ink regurgitation nozzle 7 is arranged in the shape of a hound's-tooth check. It is setting the 
pitch in each train . of the ink regurgitation nozzle 7 to 80 micrometers, shifting 40 micrometers of 
relative positions of an ink regurgitation nozzle, and forming them between the adjoining trains, and the 
printer head of 600dpi is constituted. If similarly the relative position of an ink regurgitation nozzle is 
shifted by making three or more trains into a period, it cannot be overemphasized that a still higher 
definition printer head can be formed. 

[0045] Finally, the ink container 2 made from plastics is pasted up on the rear face of an insulating base 
3, and it is filled up with ink in the ink container 2. It connects with the shift register IC (un-illustrating) 
mounted on the insulating base through the metal wiring 13 (refer to drawin g 9 ), and each heating 
element 5a on an insulating base 3 is connected to the driver of the body of a printer (un-illustrating), 
CPU, a power source, etc. through a signal terminal (un-illustrating). 

[0046] «example 2» Next, the printer head which changes a part of production process in the above- 
mentioned example 1, and is produced is explained using drawin g 2 . 

[0047] Formation of heating element 5a to an insulating base 3 top, an insulator layer 11, and the heat- 
conduction film 1 5 and patterning are performed like an example 1. And crevice 3a by the side of a rear 
face and ink feed-holes 4a (it is processed by a laser beam etc.) are formed in the insulating base 3. On 
the other hand, the covering plate 1 7 which consists of glass or heat resistant resin is prepared, the 
impression of the shape of a cylindrical shape which should serve as a pressurized container 14 is 
formed in this covering plate 17 by mould processing etc., and the ink regurgitation nozzle 7 is formed 
in it by laser beam processing etc. And a printer head is completed by pasting up the insulating base 3 
and the covering plate 17 which were processed as mentioned above using adhesives 18, and attaching 
the ink container 2 further. In addition, reactive ion etching (RIE) and the optical-pumping dry etching 
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method for having used the metal mask other than above-mentioned laser beam processing may be used 
for processing of ink feed-holes 4a or the ink regurgitation nozzle 7. 

[0048] «example 3» In the printer head based on this invention, the configuration of a linear heating 
element established on an insulating base is not restricted to the thing of the shape of an above- 
mentioned single ring. For example, as shown in drawin g 3 (a) - (d), respectively, it can consider as 
various configurations, such as the shape of the shape of the shape of a said alignment multiplex ring, 
and a said alignment multiplex rectangle, and a radiation ring, and a letter of meandering. Even if it is 
which configuration, it can form easily by using a phot lithography techniques. Moreover, by the above- 
mentioned example 1, the line breadth of a heating element is 10 micrometers, and can enough be 
reproduced with a 3-micrometer design rule. Even if it is which case, it is desirable that the ink 
regurgitation nozzle 7 is located in the central upper part of the heating field of a heating element. 
[0049] «example 4» As shown in drawin g 4 , it is also possible to prepare ink feed-holes 4a outside 
the heating field of heating element 5a. In this case, it is desirable to make the pressurized container 14 
of 2 yen into a connection configuration, and to make magnitude of the application-of-pressure space to 
ink into the minimum. 

[0050] «example 5» The configuration of a pressurized container 14 can be made into the thing of the 
taper configuration which was not restricted to a cylinder-like thing, for example, narrowed in the 
insulating base 3 side at the breadth ink regurgitation nozzle 7 side. Drawin g 5 shows the printer head 
which has the pressurized container 14 equipped with the wall 19 of such a taper configuration. This 
printer head is the same procedure as an example 2, however can be easily realized by forming an 
impression in the covering plate 17 so that it may have the wall 19 of a taper configuration. 
[005 1] «example 6» In the printer head which explained the printer head shown in drawin g 6 in the 
example 2 Slot 1 7a is both formed in the field which is large and carries out thickness of the covering 
plate 1 7 and which is the recorded-media 20 side of the covering plate 1 7. Recorded media 20 tend to be 
stuck to flat sides other than this slot 17a, these recorded media 20 tend to be moved in the direction 
vertical to the longitudinal direction of slot 17a, and it is going to keep constant the distance of recorded 
media 20 and the ink regurgitation nozzle 7. It was made to carry out opening of the ink regurgitation 
nozzle 7 to the base of slot 17a. In addition, if the covering plate 17 is processed by mould processing, it 
is also possible to simultaneous-process the impression and slot 17a corresponding to a pressurized 
container 14 on the table rear face of the covering plate 17, and to form them in it. 
[0052] With this printer head, the configuration at the time of the collision to the recorded media 
[ specify / with the depth of slot 17a / the flight distance (namely distance of the ink regurgitation nozzle 
7 and recorded-media 20 front face) of ink ] of the ink droplet 8 which flew can be made regularity. 
Moreover, since the flight space of an ink droplet 8 is blockaded with the covering plate 17 and recorded 
media 20, turbulence of the flight direction by disturbance factors, such as an air current, can be 
prevented, and effectiveness is demonstrated to the imprint of the minute ink droplet accompanying 
highly-minute-izing of a printer head, and printing. 
[0053] 

[Effect of the Invention] as explain above , even if the conventional heating element ingredient be use 
for this invention by prepare the ink feed holes which open an ink container and a pressurized container 
( ink heating container ) for free passage in the location of the heating element which serve as a central 
field mostly for every heating element of each dot in an insulating base , it become possible to make a 
contiguity printing dot space minute , and it be effective in the ability to manufacture now a small and 
high definition printer head by low cost . Moreover, since it can consider as the heating element of high 
electric resistance, without making thickness of a heating element extremely thin by using a linear 
heating element, it becomes possible to be able to reduce the power consumption of a printer head, to 
reduce the power-source load of the body of a printer by this, and to realize the pocket mold printer in 
which prolonged operation is possible. Moreover, in highly minute printing, there are abatement of 
turbulence by disturbance, such as an air current, configuration control of a flight ink droplet, and 
effectiveness of being possible in this invention. 
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[Translation done.] 
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